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sq- tf^SW ^^^ < a-°1 ^ efl^^l S^Rr ^-f^^r ^^-o] -g-s 
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s^^l^lJl ^" A 52|S.{Reset signal generating circuit} 

£ 4^ NM0S/PM0S H^l^E^ ^£ ^-fr M-tMfe- 

£ 8a^r 3 ^*HH <4-& 3353?^ ^ ^ f£ <3 *>^r 

£ 8b^ S. 8a^ ^rSH^S.^ ^£ ^-§- M-bNI^- s.^. 

£ 9^ ■& 4# J£^J- 5)3.(81)^ ^-fr M-e^i^^ 

£ 10a^ 4 <*JaHH uf^ ^ ^ J±# $3. <S<3 
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5. 10b^ £ 10a^ £r£J±#33.Sl ^S. ^-§r M-Bj-ifl^ 

£ 11-^ ^°fl 4^ i A o V 5] 3.(81)31 ^Md* M-Bj-i^^ ^S£. 

[MJ-^O] .EL*}] 

<14> ^. ^^5)^.^1 ^ ^O.^, JH} ^Ml^Tfl^ Aljr-g. 4^ ^ 

<15> ojtiV^ o.s. 1-^^ ^S-el ^, FeRAMCFerroelectric Random Access Memory) 

■& (DRAM: Dynamic Random Access Memory) ^}°}^\ *\?\ ^^-^^ 5L 

H^HS. C-flo] E ^7> iL#£}^ S.^ afl-ofl ^cfl 7]^ i*> S ^^>ZL &t}. 

<ie> oje^ FeRAM^ ^4 7}°\ -frA}^ ^ 7l<^7}-S*l, ^sflAlE^ ;flss 

#*fl# A r -§-*H #-fr#3l^ ^H3°J ^ £^M: °l-§-tb ?M^. ^l^f ^ *Hf- ^ 

^SLS. ^l* x\]7]f;}v^5_ q]°}£\7} ^l^^l^l ^Tfl €^r. 

<17> FeRAM^l 7l^xfl-§-^ t^^Hl ^1*11 #-£^Ji. 

1998-14400^^1 7flAl^ w> ojcf. , FeRAM^l 7l£-^<y ^ ^ ^tr *r 

<18> 7 o V -H-^^l 7l^^7>S. A>-g-^ Al^EfloflAi &°]*\ , 
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<19> ^-fi-^aQ °fl2-B]» ^~§-*}tt ^€^1 °)lS.EH ^-§- 

^s)<H ^^q-. nefl^i, eI^iai^^ s|.<jq ^ ^£ = 7} ^VSR^ ^ ^ #<?HH 
<22> £ 1^ 711 °1H ^>7> 3*1 VSS<H1 PM0S H^l^ Tl 9J NM0S 

?fl5flAlEi T27> ^-^^^ VSS A}°H 3^5. <3^^4. ZLSlaL, 33133. 

PM0S H^l^l^Ei T14 NM0S H^fl^liB] T2 a>o]o] <y7>£]^ ^l^M" ^ 

aflSl(INVl, INV2, INV3) ^ INV 25+ 2fl*ll- o^fe- PMOS H^^l^Ei T3« 

<23> o]e|t!: el^sls^ RESETS tSHr *im #<S #^€<y PMOS B 

3!*liEi T14 ^4*13 71^-g- ^r^Rr NM0S B^l^ T2 A>olo) RC Tg^o] Aj^Voil <i|efl 
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<25> £ 2 ^ 5L 3^ Zj-Zj- ^^^l m>=. 7l^-7lS ^7}f>}^ ^-9-5+ ^ 71^715. ^7>*> 

<26> £ 2^1 w}-<4 ^-Ol, ^^o) BBj-a. 7l^7lS 3*1 VSS^H ^l^^ 

<27> ojofl £ 3^1^i^ ^-o] ^l^^<y-ol ^ 71^715. 3*1^ sfl't VSS^H 

3l*t VCCS. #^}7fl £ 2^1 ^^-^1^ ^.cf T5| ^-8r Al^oj NM0S ^BaflAlE^ 

T27V H.e)*V^ £|<H NM0S ^^^1^ T2^ ^dH 1 aH*I°l bb>s.t1| feo>^ <L3,*\ e)^ 
^}JL7}- ^-^^cf. 

<28> ol^^ ( ^^^^ ^st-^sofl af^ b^aijto] igsgo] Mr<£^*}7\] 3<H ^iU} 

<so> £ 4^ NMOS/PMOS B^^l^B]^ s.^ o. u^iflfe. SL^ojcf. 

<3i> £ 4°\)*\2\- ^o] ^£7}- #*£S>7fl 51^ NMOS/PMOS H^M^S] -£-^^<y- Vtn(-Vtp) & 
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<32> X%E±X], ^^*>7l S-^^r 5^ 3^fl 

<33> a. ^v^o^ cj.= a.^ ^ aijh- ^£ ^2}-^ ^-^>7ll o>33 o.s. & 
4. 

*1 3? M*Hr <^3Pf; *13J ^ zl*Ht±3L2] $M 

US. ^7) ^""M ^fO £ 71^ i3H # 

7] €H #^ 9? -8-71 *m #=H efl^^l 5=^*1 ^-71 

0 J^sHfsl M^tf-g- sl^^isi- iHH^ ^ = alM^; -*7i ^ 

H «1-°H^ 7ii °1B #^*>fe ^H. S-^ aH^l^; ^ ^ ^5. «}°Hi tii oih # 

<35> ol^ ( #2iZ>}<*\ H>^%V ^AHU- ^Hl*}7ti ^*V*}. 

<37> £ igrgo) E^S)^- #3SHKl0) f « #<3 ^~¥-(20), 2^(30), 

st\IL*\ ^H«-(40), ^H^-(50), <i = «}°H^-(60) ^ #^ 4°H^(70)t ^ 
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<38> «?V^^(10)fe <&7}& VCC^ 3711- 7]& <£*m°_S- g 

<39> o]^ o>^j=L(l 0 )i=. VCC^ 3711- 7l^> -fr*l«Hr iSB^SIS. 

(11), Efl 5.(11)3] ^1 1 2^2= A2f ^^1^^ VSS A>ol6fl c^s^ 9l7}$.°\] 1$ 1 

H. Al JlllS al^H^fe NMOS ?fl2flAlEi N3, ^ Hfl^l oil- TflolHS^i efl^S) 5.(11) 

^ 40 2 icJ= ^^l^i^ VSS A>oH 9J^s]ji TllolB cj.*j. 7 j. efl*l 35.(11)^ #^^7f9j 
afl 3 2n2= C$1- -S^tt NMOS S.^^1^ N41 ^yltVcf. Efl ^1^5.(11)^ ^-^^^ VCC^ 
2=.= B a>°H 2i<g 9i^slJl TflolH ^7>7> ^2= PMOS H€*l^ PI 4" NMOS 

B^M^E] Nl, ^ ^^^^ VCC^ 2^ = B Afolofl 31^ <^^S|JL Z]" TflolH ^-7>7> icEL A^ 
°J^5l^ PMOSSSB^liEi P29\- NMOS 2=^*1^3 N21 ^1 
<40> rp.^«. (20 )^ iSH al-oH^ t)1 olH ^i^l 4^ DS.B1 ^-ff- afl 

<H«H sl^Ais ^ * ic2EL D3] ^-8: ^r$^-5 f^Al?J4. ^, ^H. #^ ^ 

^f(20)^r «} c Hi TllolH *1<?H1 n^-El- VCC7> aj7>^ Jfi ^ 

°fl ?>*l^r 2^2= #-ff ^1^1, £111 *l#*l-¥-Bl D5L ^fi-* 

2^2= d^i *i<y-# ^^^<y- vcc ^7}*i #^ Ai^icf. 

<4i> o) si *V >g= ^«.(20)^ ^-^^ VCC^ 2^ D A>o]ofl 9i^2£lJL TllolB 

^7>7> = h>o]o^^ TflolH ^^Ife 4^r7fl^l PMOS H^1^B]# P5, P6, P7-g- 

^«1 fh}. 

<42> 2 ^«. (30 )^ ^^^oj- vCC^l ^ iiH D3. #^sl£S. 

5^*1Jl7} «HS3*r 2fll* olel^j- ^oj. ^-(30)^ #9J- nH s^«-(3i) 

Sl- >|oj- #*HH32)« ^Hl^t)-. #*H?.(32)fe ^^^og-c. ^ ^(Vtn)5 ^Al^cf 
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. *H1 ££^(31)^ MOS B^*]^E|S| ^(Width)3f ^ol( Len gth)^ Hl(W/L)# 

^ *#^r *H1^^L5.*], #^(32)^ ^ <M ^(Vtn) il^ ^ 

<43> o]e^ ^ 2.^^.(30)- ^^^oj-rj VCC^ ic= D A}<>H 3]<f| TflojH ^> 

7> ^eflol ^>sf <3^£)^- PMOS P8 ^ NM0S H$*liE| N6-i- 

<44> ^s.^ *HJ?-(40)Sr -SH. ^^-(20) £ S^Jf(30)^ #^^^-ofl 4^ ^ 

VCC7> efl^ofl siigX] <L>^2}-^(10)^ #^^<a-i: t4^^1?!4. 

<45> ole^ ^3=.^ ^^-a.( 40 )^ DS* ^^1^°^ VSS A>o]«i(| TflolB ^>7|- 

^H. ^^5]^ NM0S H N7, i^H. ^1*1^ VSS *>°H <&^3L TIMm # 
*>7> i^JE. Dofl NM0S H^fl^l^Ei N8, ^ = efl°l #*}^ ^^.^ #*>7> ts. D^l 

^ilJL TflolH ^7]-7> ^^1^^ VSS^l "S^fe NM0S H^l^Ei N8-g: ^1 

<46> §oj ^^w.( 50 )^ ^ 3-7} o>^5|-^-(10)^ #^^<y-# VCC *N^2- 

<47> o]e\i$. §<g ^c^«.(5o)^ c^o] cJ-7> 7 > ^^^^cj- vCCofl ^ 

Jl 7flolH ^-7>7> icE. C^- ^^fe PMOS 2=31*1^ P3, C^l tiV^. <y 

II, ^^l^ VCC^ icH. C A>olofl g^JI TflojE ^7\7\ olWjE) ^ej 
"S^Sl^ PMOS P4, ^ <£v]&\ ti>^Al^ #^*Rr 

Ei 12* ^wl*Vcf. 
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<48> £h «H<HrMK60)fe- wl-ol^i TflojE ^ojvg. *}^#<y- VCC^ # 

^°\) ^ ifiH. ^^-(20)^1 ^--f- oi^^ 7flolH^>l-^ ^<y-# #^Al^cf. # 

^ «H ^^«.( 60 )^ VCC^I ^4 #<3 ^-^(20) TflolB #^1 

^, ^ efl^^l £^>7l o]^^l ^iH. ^-§-^(20 HI t= DS.^ ^i^- 



<49> olsltb ^H. #^ w}°H^-(60)^ ±SL£l ^>sf JELefl°l ^>7> VCC<Hl 



-f- TlMS fa ^-^(20)5) TflojH ^m^)- c^^^rf. 

<50> H}o]o^Jf (70)^ s£S. v\o]o]+ TflolH ^<y-ol s.^ eflifoil £^>^ E^l^l ^ 

^(70 HI 21*11 4.2. *}°]°]+ 711 olH #^1 ilS. #^ ¥^(20)^1 711 °1B ^i^ 

°1 Wsl^, « #<3 ^-^(20 HI ^tb iiS. D^sl ^ ^ol 711^1 si D ^ ^oj-^g. 

A i *i # # vcc ^*>*i *i ?i >n ^ ^ • 

<5i> ^gn u}o]o] + K( 70 )^ ^a. (20 )Sl ^--f- <£^Q Tflole ^sq. 

VSS a>°H <^^sl^ TflolH cj7>7> iii ^>sq- ^-f- NM0S H^^l^El NIO^- 

<52> £ 6^- .£ 5^1 el^^ls: IH?^ ^ sH3£3., £ 6-g- <>l-g-§H sl^Ais 

<53> ^-2). ^7l, icJEL A^r NM0S H^^l^El N3°fl 21*11 S-f fllfS -H^t}. i^3= C^l 

CMOS 211^1 slS. 51 PM0S H^l^l^Ei P2ofl 51*11 ^^^i«a-ol ^7>^>^ CS- ^ -frSM ^ 
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<54> kE QS] £<&o] efl^l Til o] eo] NMQS E^iE] N47 > £ is. 

SEth Ic-E. 4°1 efl^gs. <?l*fl NMOS H^^liEl N7£. 3<H D^r ^^^.S 3.4- ell 
*2°1 €4. 

<55> £ l^olH^ Bl^JLxr ±EL C$\ £SH ^*fl JcS. >£4^r 

±EL #<?H1 £^€4. 44*1, ^*JH*r ^^ISM ^34^ ^ 

^-S-44. 

<56> iij= 2:71 ofl^- NMOS B314^4 N9 ^ N7°fl ^«fl S-f efl^ol ^ 

^^ o 0-°l 44*1 ^7>*MS4 n £171^ 4^ ^^-^-(40)^1 £]*fl ^#51^ *}ff-4 >g = 
^-^-(20)^ 2:^-^(30)^1 £\n -^-°J51^ 2}*fl ^334. 

<57> ^*l<y- VCC7]- 44*1 #7>*>7ll 4^4 2:^^(30)^11 ^tfl i^JEL DS l-<Hi 

^ ^ eflH££ #7H>7fl ^4. «-( 30 )^ VCC^l ^ofl 44 v^JEL D^Hl £ 

«*HJ- vcoiM <8^4:s=^ ^4. ^, #4 s ^«.(3i)^ 

4^4*^ VCC^- 44 Vtn -°3. #*M71jI, 4<y- 4 A)) ^w.(3i)^ pmoS B314^ P8 

4 W/L 1- S^^H 4^1 Vtn 4°14 4<3-*l3. iiJEL D^l D] 4^-711 2:^*11^4. 

<58> 4^4^ VCC7> ^ 5ll»§o11 £^>7l 444tt, D^l 4^ 4^ 2:^^- 

(30H 44 444 ^^-slH.5. 4 = «1 ^H«.(40)oll 44 4ir ¥#S. zl 37l^ s-f efl»§-§- 
V1*M NMOS H^4i^i N8# 443. -R-4444. 
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<59> oj- VCC7> ^7}is}o) ^ 2;^^.(30)6fl ^ |n ^^w.( 20 )ofl 

^tl- ^Iff- *H-¥-(40W ¥#-£-4 i^s. ^<y-^ *h efl^s. 

^ol^cf. ol^oiffl, NMOS B^^liB] N8°] £r£)<H iiS. ^jel C7 y 

#4£ ^H^(50)¥ iM^JL-I- ^-^Al^lcf. ii= C7> s)^ NM0S H^fl 

xl^E] N7<H1 ^ €H ^^(20 H ^ 7fl*13<H 

<eo> 1H8€ *o]}±- e^jAiJro] ov^sm 3*fl ^je. ^r^> 

*1 #^1*1 ^-2-7} #<S ^^-(20)7> o] ^^4. 

<61> (20)5*| D ^-°HH TflolJE ^> 7 > 

PM0S H^l^Eilr-i: ^^Ml ^ 3,7} ^%Q<&<>\ ^ PMOS H^l^E] 

# P5, P6, P7°l] ^ £}?}*} olsfl iiH £<#o) Jfrfr^ ^ ojTll ^cf. ol5.<y^fl, 

<62> i4^i, ^ 3-7} ic= ^<a-a- 9i^s\?]} ^ zms. ^]^7i7i sin, 

VCC°1 zm 6 }) VCC7}- ^**H-£ ifis. ¥^ 

Y(20H) IcE. ^frg-^-^g- x}i£*}7} ^*fl #^ a]-o]^ i a-( 6 o) ^ |£ yj-o] 

cHi-f-(70)» ^wlt!:^. 

<63> w>olo]^( 60 )^ NM0S 7fl3fWEliiLAl SHl^tf VCC» PMOS H^^l^B] P5, 

P6, P7^ TflolH ^}fl «l7>t!:4-. ^, ^H!^ VCC^l M0S B€*l^ P5, P6, P7 

^ 711 °1H <#<fr*m, PMOS B^^l^Ei P5, P6, P7^] ^tb 2=-E. DS.^ ^ 

W?!^. ^i^^^- VCC7> ^*><^ ^= HH^i Tfloje ^.<a-oi jl^ efl^ofl £ 

hV<>1<H^-¥-(70)^ filtb Bl^l^l ^^-5 ol«fl PMOS HM^Ei P5, P6, P7^ ^ojE 
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^>1-^ #<y-°l 33 ^SlTfl ^cf. ol^oit)], pmos B^*]^ P5, P6, P7^1 £R> i^J= D 

N8 o] ^t= C^l §4^ A]^ Sl^^lsl- <M A] 71 Til £t}. D^o] , C ^ # 

cf^r^-S. NMOS B€*1^1 N7°] ^H^H J±4 ol^^ «H SflHS-i: 

< 64 > ^ ^^l^ a)^5\7) *Hl^r S^-g- NMOS 7fl3flAlEi N9°fl ^«fl S-f 31 

^ ^l^Ml NMOSB^^liBl N8^r ^ *l?l7l ^°ltK 

<65> £ 70. ^. ^ 2 ^ahh tq-s. ej^s]^ iJ^vim 

Dl ^ D2» A>-g-*V ^g-f ojcf. 0^ cfs. ^^^^.s-o. £ 5S |. ^o^c*) ^-o^^v ^V^jr 
<67> *V3l, ^AHjofl o]^- el^^s.^ 5a°H-£ ^JE. ^B ^]*fl 4lX>^ ^£ 

<HH^ £.£^4 Qo] NM0S/PM0S H^^l^Ei-i-^ -g-^^m Vtn(-Vtp)°l ^ 5^711 ^t)-. o] 
£- Vte ^^^HB ^3-^(30 HI <^V ^= D££) ^^-^01 ^o>^ e^A] 

<68> CT)-^, ^ ^<M*r ^B^SHl ttHE H^l^E^ ^ jjj^fl^r ^ 
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<69> o}6\] tfl*H afl 3 41*1 ofl 3.4*1, el^M ^ # £51 JiLtf 3^7> £ 8a2j- 

£°1 °fl*l€ ^ 54-°^, £ 8a^r £51 ±L-S- 5)S ^(3l<g- 3&^-?-)-§: M-Ef^ 

<70> 3 ^Al^oflA^ ^<y- S ^«. (31)# 3^ ^q.^ p M0S e^|A 

^"i- P10, Pll°l ^^^^2}- i^JEL D A>olofl ^1 Si^ ^£5. w. 

<71> £L^(80)fe £5HaSH nj-ef 1^-^(31)21 >fl°lH 7]-^Al^ ^ Sl 

«M PMOS P10, P112} Vtp°l £ £ 8b<H|^^ ^-<>1 £51 3J3. 

(81, 82)^1 #^*i<g-g: ^<^<H PMOS B^H^ P10, Pll^l t^Mb &x}S- 9\7}^, 
<72> £ 8a°lH 2:^-^(31)5. ^HMflSj PMOS H^M^l- P10, Pll-g- VCC2}- 

icl= D A V°1°1] ^1 ^^*>J1, £51 JHHK80).S. 4^7fl2l £5. iL>£ 5] 3(81, 82 )# ^«1 SI- 
S'} A PMOS B^^l^Bl pio, Pliofl cfl-g-Al^ %°- y 4e|-tiflBl» ^sM^ ticf nl^ltb -&51 
S^ol ol-ol^ ^ ol £ S. ^1^-olcf. 

<73> JE. 9^r £ %^ ^ £51 2lS. (81) 21 ^^-1; M-Ej-iflfe slS-Solcf. 

<74> ^£ S)3#(81, 82)21 ^ ^^^ ££ OIS. - ^.qofl tfl^nV ^th}. 

<75> M. ^AHl^ ^-S. ^ 3lS(81)^ £51#*1 ^>«-( 8 H), 3^(812) ^ 

#<g- =e] *>*l-¥-(813)e t^I^K 
<76> £51#*1 ^<3- #*H?-(811)fe- i£sHl 4^ VCC# 7}^7\) h^EL 

ES. °) £i *V £51#*1 ^ #^-(811)^ 7llolB2l- =ell<yol ^ NM0S B 

*3*l^Ei Nil, N127> ^i^^^ VCC21- E *M°fl 3)^ <g^^cf. 
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<77> oV^sj-Jf (812)^ ^4 ^71 i^JE. E» <?>^5l7fl VSS ^-g^^K 

NMOS N13^r ^HlW. 

<78> ^cy- ^e^^l «-(813)fe ^e}*>;*H VCC7} cf^s^ PMOS H^I^eI P10^) 7\] 

6 lH ^^o] ^^^o^-^ £o}7]t$ ±EL El- #^-g-Al^lc|.. oje^ #oj. ^1-^(813)^ t 
— E^f ^*1#<£ VCC Afoiofl o^^jz. 7flolH7|- VCC^ <?!€£]fe PMOS H^*1^e| P13 

<79> ^7H1^ °J^3Hf(812Hl ^sfl i^JEL E7> ^^l^oj-o.^ ^s}-^ 3jL , 

^^>7fl ^5L#*1 #^¥-(811)^ VCOfr 2Vtn ^ 4^*1^ 

4. ^- e d^l, ^£7} ^o>x]^ £ 4<H1^^" PMOS H^^l^Ei PlO^l Vtp7> ^V^V 

n =m 2:^-^(3D^i sj*n ^= ds. <y7>s]^ <#o| #0^1 ^ 

<so> ZLeiuf, ^J£<^ ^SLS. ^-£#^1 ^ 7J-^>«.(8H)^ nmoS BM^-i- Nil, N12^ 

^^<g- VtnS. ^o}x]H.S. h^EL E^ ^ PMOS P10^ 7lMH ^1^1 -#^>7fl 

€4. ^, £5. J±# s]S(81)^ f£ ^-^1 n}-e]- ^^-(31)^1 PMOS 

iEi PlO^l ^^l^ Vtp7> #^*V^ =l TflolH ^i^-i ^"^1^ ^51 ^o\) ^ 
-^(31)^ ^ ^s}-# iL^Sfl^Tfl ^cf. 
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<82> -g- ^fil XI 3 tfl-g-s]fe X] 4 ^*HH ttf-E e1^}5]^^ ^ ^ ^ 

£ 3^ ^ #(#<& S^^-)^- M-El-^ ^S£7> 5. 10a^ 7flA]^cf. ol^q nj-s. 

<83> M. ^Al^oflA^ £ 8a<=Hl^i^- ^E) ^-^(31)3. *>M-£| NMOS H^]iEif 
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